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FROM: J. C.  Slaybaugh 

ABSTRACT 

Current  methods of  r e p o r t i n g  Lunar Roving Vehicle 
(LRV) weight s t a t u s  have l e d  t o  some confusion. This  i s  due,  
i n  p a r t ,  t o  t h e  f l u i d  n a t u r e  of  t h e  d a t a  being r e p o r t e d ,  b u t  
i s  a lso l a r g e l y  a r e s u l t  of t h e  d i f f e r e n t  systems of weight 
account ing employed by MSC and MSFC. Although t h e s e  systems 
produce minor i n c o n s i s t e n c i e s  i n  t h e  a c t u a l  weights r epor t ed ,  
t h e  d i sc repanc ie s  r e f l e c t  a more b a s i c  problem of  l a c k  of 
common i n t e r c e n t e r  d e f i n i t i o n s  and r e p o r t i n g  format .  

This  memorandum p r e s e n t s  t h e  s t a t u s  of t h e  LRV 
w e i g h t  as r epor t ed  by MSC and MSFC dur ing  June and J u l y ,  1 9 7 0 ,  , 
i nc lud ing  a b r i e f  a n a l y s i s  of t h e  major d i f f e r e n c e s  a s  r epor t ed .  
I n  a d d i t i o n ,  a set of  candida te  d e f i n i t i o n s  and r e p o r t i n g  format 
a r e  presented  t o  provide a b a s i s  f o r  p o s s i b l e  r e d e f i n i t i o n  of 
r e p o r t i n g  r e s p o n s i b i l i t y  f o r  t h e  v e h i c l e  and i t s  a s s o c i a t e d  
hardware. The r ev i sed  d e f i n i t i o n s  provide f o r  a c l e a n e r  i n t e r -  
c e n t e r  i n t e r f a c e  by having each Center account f o r  t h e  hardware 
it supp l i e s .  Prev ious ly  some hardware suppl ied  by one Center 
w a s  r epor t ed  by t h e  o t h e r ,  l ead ing  t o  t h e  c u r r e n t  d i s o r d e r  i n  
t h e  LRV weight s t a t u s .  Continued confusion i n  t h i s  a r e a  can 
on ly  l ead  t o  f u r t h e r  problems i n  an a l r eady  t i g h t l y  scheduled 
program. 
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SUBJECT: LRV Weight S t a t u s  Reporting 
Case 320 

MEMORANDUM FOR FILE 

INTRODUCTION 

DATE: August 11, 1970  

FROM: J. C. Slaybaugh 

Current  methods of r e p o r t i n g  Lunar Roving Veh ic l e  
(LRV) weight s t a t u s  have l ed  t o  some confusion. T h i s  i s  due 
i n  p a r t  t o  t h e  cons t an t  f l u x  of t h e  d a t a  being r epor t ed .  I t  
i s  also,  however, l a r g e l y  a r e s u l t  of t h e  d i f f e r e n t  systems 
f o r  weight account ing employed a t  MSC and MSFC. 
systems produce minor d i f f e r e n c e s  i n  t h e  a c t u a l  va lues  r e p o r t e d ,  
t h e  d i s c r e p a n c i e s  reflect  a more basic  problem of lack of common 
d e f i n i t i o n s  and r e p o r t i n g  format between t h e  Centers .  Continued 
confusion i n  t h i s  a r e a  can only l e a d  t o  f u r t h e r  problems for  an 
a l r eady  t i g h t l y  scheduled program. 

Although t h e s e  

T h i s  memorandum presen t s  t h e  c u r r e n t  s t a t u s  of t h e  LRV 
weight as r epor t ed  by MSC and MSFC du r ing  June and J u l y ,  1 9 7 0 .  
I n  a d d i t i o n ,  a candida te  set of LRV d e f i n i t i o n s  and common for-  
m a t  f o r  weight accounting i s  presented  i n  an a t tempt  t o  provide 
a focus  for  p o s s i b l e  f u t u r e  modi f ica t ions .  

A s  used h e r e i n ,  MSFC weights w i l l  refer t o  t h e  weights 
r epor t ed  by The Boeing Company (Hun t sv i l l e )  i n  i t s  LRV Weight 
S t a t u s  Reports.  MSC weights refer t o  t h e  LRV s e c t i o n  of the 
Apollo Spacec ra f t  Weight S t a t u s  Summary r epor t ed  by ASPO. 

CURRENT STATUS 
* 

Figure  1, p r e s e n t s  the  m o s t  r e c e n t  matching set  of 
LRV weight r e p o r t s  compiled by MSC and MSFC, along w i t h  t h e  
nominal v e h i c l e  weights a s  der ived from t h e  Apollo Program 
S p e c i f i c a t i o n ,  Revision B. T h e  lowest  p o r t i o n  of t h e  "Current"  
bar i s  expanded i n  Figure 2 ,  w i t h  a LM re fe rence  added. 

Examination of these f i g u r e s  t u r n s  up several d i s -  
c r epanc ie s  i n  t h e  weights repor ted  by t h e  C e n t e r s .  Among t h e s e  
are : 

* MSC LRV d a t a  i s  based upon t h e  Boeing Weight S t a t u s  Report and 
therefore g e n e r a l l y  l a g s  t h e  l a t t e r  by t w o  weeks. The numbers 
used i n  t h e  c u r r e n t  d i scuss ion  come from the  June 12, 1970 Boeing 
Report and t h e  J u l y  1, 1 9 7 0  MSC Weight S t a t u s  Summary. 
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1. MSFC r e p o r t s  t h e  "LRV Folded i n  LM Quad I" t o  be 
4 6 0 . 9  l b s  while  MSC r e p o r t s  t h e  same ca tegory  
a s  457.8 l b s .  

2 .  MSFC r e p o r t s  t h e  Space Support Equipment (SSE) t o  
be 26.80 l b s  while MSC r e p o r t s  SSE as 22 .7  l b s .  

3. MSFC r e p o r t s  t h e  Grumman (GAC) suppl ied  hardware 
as 4.70 l b s ,  while MSC carries t h i s  weight as 3.1 l b s .  

Although smal l  i n  numerical  va lue ,  a s  d i scussed  above, t h e s e  
i n c o n s i s t e n c i e s  r e f l e c t  a more b a s i c  problem i n  i n t e r c e n t e r  
communication. 

A l l  t h r e e  of these  d i s c r e p a n c i e s  are a t t r i b u t a b l e  t o  
t h e  SSE hardware i n t e r f a c e  and i t s  d e f i n i t i o n  by t h e  Centers .  
MSC r e p o r t s  a 3 .1  lb l i g h t e r  " fo lded"  v e h i c l e  than MSFC because 
t h e  former inc ludes  GAC-furnished SSE as p a r t  of t h e  LM s t r u c -  
t u r e .  S i m i l a r l y ,  i n  r epor t ing  SSE weight ,  Houston has  reduced 
t h e  Marshal l  f i g u r e  by 3 .1  l b s ,  and has  s u b t r a c t e d  one f u r t h e r  
pound t o  account f o r  0 .951bsof  SSE which MSFC r e p o r t s  as re- 
maining on t h e  LRV a f t e r  deployment. F igure  2 ,  t h e r e f o r e ,  
shows an MSC SSE of 2 2 . 7  lbs as  opposed t o  MSFC's 26 .8  l b s .  
F i n a l l y ,  MSC carries t h e  GAC-furnished hardware a s  3 .1  l b s ,  while  
MSFC r e p o r t s  t h a t  weight as 4 . 7  l b s .  

I n  a d d i t i o n  t o  the  i n t e r c e n t e r  problems, however, 
several i n c o n s i s t e n c i e s  e x i s t  w i th in  t h e  MSFC r e p o r t .  Figures  
3-5 are reproduct ions  of t h r e e  pages of t h e  June 12 th  r e p o r t  
showing t h e  fol lowing d iscrepancies :  

1. The c h a s s i s  subsystem weight r epor t ed  f o r  t h e  "LRV 
fo lded  i n  L M  Quad I" (Figure  3)  i s  72.53 l b s ,  while 
t h e  c h a s s i s  subsystem l i s t e d  under "LRV Deployed" 
(F igure  4 )  i s  only 70 .22 lbs .  The 2 . 3 1 1 b s d i f f e r e n c e  
i s  a t t r i b u t e d  t o  c h a s s i s  p a r t s  d i sca rded  a f t e r  de- 
ployment, and i s  shown as p a r t  of t h e  cross-hatched 
area i n  F igure  2 .  

2 .  The thermal  p ro tec t ion  subsystem as l i s t e d  under t h e  
"LRV Folded i n  LM Quad I" weighs 15.7 l b s  b u t  an addi- 
t i o n a l  0 . 6 0  l b s i s  l i s t e d  under SSE t h e r m a l  p r o t e c t i o n .  
The "LRV Weight S t a t u s  Sheet"  (F igure  5 ) ,  however, l i s ts  
t h e  thermal  p r o t e c t i o n  subsystem as 16.3 l b s ,  wi th  no 
SSE thermal p ro tec t ion  weight. 

Again, t h e  numbers involved are n o t  l a r g e ,  b u t  t h e  
b a s i c  problem i s  one of applying c o n s i s t e n t  d e f i n i t i o n s  t o  allow 
comparison of numbers provided from d i f f e r e n t  sources .  
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Figure 6 p r e s e n t s  t h e  most recent  MSFC LRV weight 
breakdown ( J u l y  1 5 ,  1970) compared t o  t h e  prev ious  month's 
f i g u r e s ,  a long  wi th  t h e  reason f o r  change of  each subsystem. 

CANDIDATE DEFINITIONS 

A s  may be seen from t h e  d i s c r e p a n c i e s  d i scussed  above 
t h e r e  i s  a need f o r  a c o n s i s t e n t  s e t  of  weight r e p o r t i n g  d e f i -  
n i t i o n s  t o  be used throughout t h e  program. The fol lowing 
candida te  d e f i n i t i o n s  have been developed i n  an e f f o r t  t o  
provide such a set. The f i r s t  f o u r  d e f i n i t i o n s  a r e  t h e  b a s i c  
system components, which a r e  then  used t o  d e f i n e  t h e  o t h e r  
elements.  F igure  8 i s  a g raph ica l  r e p r e s e n t a t i o n  of t h i s  
breakdown. 

VEHICLE: T h e  Lunar Roving Vehicle  a s  deployed on t h e  
l u n a r  s u r f a c e  without t h e  VEHICLE PAYLOAD: 

- i nc lud ing  any payload at tachment  hardware i n t e g r a l  
t o  t h e  VEHICLE 

- i nc lud ing  any Space Support  Equipment (SSE) i n t e g r a l  
t o  t h e  VEHICLE 

- excluding any payload attachment hardware a t t ached  
t o  t h e  payload and stowed s e p a r a t e l y  on t h e  LM 

- excluding any SSE a t t a c h e d  t o  t h e  LM o r  removed 
from t h e  VEHICLE a f t e r  deployment. 

SPACE SUPPORT EQUIPMENT (SSE): T h e  equipment r equ i r ed  t o  
s e c u r e  t h e  VEHICLE t o  t h e  LM dur ing  launch and 
f l i g h t  t o  t h e  moon, and t h e  equipment r equ i r ed  
t o  deploy t h e  VEHICLE from t h e  LM t o  t h e  l u n a r  
su r face :  

- excluding any equipment which i s  an i n t e g r a l  p a r t  

- excluding any equipment which i s  suppl ied  as p a r t  
of the VEHICLE 

of  t h e  LM. 

CREW SYSTEMS: The crew and a l l  c r e w  suppor t  systems 
c a r r i e d  on t h e  VEHICLE. 

CARGO: Samples and s c i e n t i f i c ,  photographic and suppor t  
equipment c a r r i e d  on t h e  VEHICLE: 

- i nc lud ing  such payload at tachment  hardware as p a l l e t s ,  
c l i p s  and r i n g s  which are i n s t a l l e d  on t h e  VEHICLE 
on t h e  l u n a r  su r face .  
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VEHICLE PAYLOAD: The  CREW SYSTEMS and CARGO. 

LRV I N  LM: The VEHICLE and SSE. 

LRV ON LUNAR SURFACE: The VEHICLE, CARGO and CREW 
SYSTEMS. 

CONTROL WEIGHT: Weight e s t a b l i s h e d  by t h e  Program D i r -  
e c t o r  as t h e  maximum a l lowable  f o r  a given Lunar 
Roving Vehicle  conf igu ra t ion .  

A s  de f ined  above, t h e  c u r r e n t  r e p o r t i n g  system, shown 
i n  Figure 1, has been modified i n  t w o  ways. F i r s t ,  t h e  VEHICLE 
has  been def ined  t o  inc lude  a l l  payload at tachment  hardware which 
i s  i n t e g r a l l y  p a r t  of t h e  LRV. This  change i s  dep ic t ed  by t h e  
upward movement of t h e  "Charged t o "  l i n e  from wi th in  t h e  VEHICLE 
i n  Figure 1 . t o  t h e  VEHICLE/CARGO i n t e r f a c e  i n  Figure 7 .  The 
second change i s  t h e  e l imina t ion  of t h e  GAC SSE from t h e  v e h i c l e  
r e p o r t i n g  system (as i s  c u r r e n t l y  done by MSC). This change i s  
shown by t h e  e l imina t ion  of t h e  MSC supp l i ed  hardware from t h e  
bottom of Figure 7.  

The r e v i s e d  d e f i n i t i o n s  provide f o r  a cleaner i n t e r -  
Center  i n t e r f a c e  by having each Center r e spons ib l e  f o r  r e p o r t i n g  
t h e  hardware it supp l i e s .  Previously (F igure  1) some hardware 
supp l i ed  by MSC (e .g . ,  GAC SSE) w a s  r epor t ed  by MSFC, and vice 
ve r sa .  

CANDIDATE REPORTING FORMAT 

Figure  8 p r e s e n t s  a candida te  format f o r  r e p o r t i n g  t h e  
weights  de f ined  above. The checks and c r o s s e s  i n  each box r ep re -  
s e n t  values  t o  be r epor t ed  r e g u l a r l y  t o  Headquarters formanage- 
ment purposes.  The numbers i n  p a r e n t h e s i s  are  values  which might 
have appeared i n  each box a t  t h e  t i m e  of t h e  1 J u l y  MSC weight 
s t a t u s  r e p o r t .  It  w i l l  be noted t h a t  t h e  CARGO and CREW SYSTEMS 
are n o t  r epor t ed  as folded i n  LM Quad I ,  s i n c e  they  w i l l  be 
t r a n s p o r t e d  t o  t h e  luna r  sur face  i n  a s e p a r a t e  stowage area. 
S i m i l a r l y ,  t h e  SSE i s  no t  repor ted  under t h e  o p e r a t i o n a l  LRV 
column s i n c e  it i s  n o t  p a r t  of t h e  VEHICLE once it i s  deployed. 
Control  weights are repor ted  next  t o  a c t u a l  weights t o  provide 
a b a s i s  f o r  comparison. 

CONCLUSIONS 

It i s  f e l t  t h a t  t h e  c u r r e n t  s t a t u s  of LRV weight re- 
p o r t i n g  has  l e d  t o  s u f f i c i e n t  confusion t o  warrant  a new se t  
of d e f i n i t i o n s  and r epor t ing  format.  The s e t  presented h e r e i n  
i s  one candida te  f o r  such d a t a ,  designed t o  improve o v e r a l l  
understanding of t h e  LRV 

2032-JCS-meh 
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